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(54) NONAQUEOUS ELECTROLYTE SECONDARY 0.20 or more, and half-power band width Av 1580 of 

BATTERY 

spectrum in a 1580+1 00cm" 1 wave region is less than 25c 



PURPOSE: To provide a nonaqueous electrolyte battery, 
secondary battery with less gas evolution in high 

temperature storage, high safety by using high capacity COPYRIGHT: (C)1995,JPO 
graphite, and high capacity. 

CONSTITUTION: Graphite in which R value (L-- n /L- Dft ) 

1350 IDoO 

indicating by the ratio of peak intensity (l 1360 ) of spectrum 
in a 1360+1 00cm* 1 wave length region to peak intensity (I 
-, co J °f spectrum in a 1 580±1 OOcnrr 1 wave region in 

1 580 

spectrum analysis using argon ion laser beam whose 
wave length is 5145&angst; is 0.15 or more, preferably 



(57) Abstract: 



" 1 , preferably less than 23cm" 1 is used as a negative 
active material in a nonaqueous electrolyte secondary 
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(57) 

[«J*1 5 1 4 5 AcOT/i-^ W ^ 9 s — 3t 

^rfflV^c^-vV-^^^ hA-^WKl&l^T, 1 5 8 0± 1 

( I isso) 1 3 6 0±100c nT^StftWM 

fcttS-X^ h/UOtf— (I,«o) <OJt*T?^S 

*t5 Rffi ( I 1360/ I ,580) & O . 15 ^_h N A? * U < 

O . 2 0 £Jl _kT*£> 9 N a>0 1 5 80±100c m -1 ^ 
jBtS«tC*5^S^^^ h/W^OTlA v i58o^ 2 5cm 
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1 1 fc^ 5 14 5 A07/l/^W U if 

— ftSrfflv^^^j*^ W^ffteSsi^T. 15 8 0 
± 1 0 0 c m-^jftfiftEtilSSttS;*^ h/MZ>tf— ^3ft 
& ( I uoo) f-*ff 5 1 3 6 0+lOOc m-'OjffifiJW 

Rtt ( I ««/ I uao) ^ o . 15 J^_b~efe 9 , 
1580±100c m^Sffl^^lj^^^^ b 
/KZ)«A v 1S8 o^ 2 5c m- I *«|T?&5SI«&*Aa 

Mo 

2 ] itufERffi ( 1 1360 / I 1580 ) j&s 0 . 2 0 
£JLfcT?S> 9 , ^OftufMNMI A v 1SS0 ^ 2 3c nT^W 

[0 0 0 1] 
[0 0 0 2] 

?R^— »:«»{j:lt-<T^/u¥-*S^iai < ft 5 £ <b a> 

tyJ*ffi£.$rt%>ZLk (R. Selim and Bro, J. Electroche 
m. Soc, 121, 1457 (1974)* if) J: *9 . y^^ffi<£>^ 

* a j: «9 «ah<??i^aj«i»^»^-t-s ft if <^B8H^^ & 

i: Lfe**«*«?— »:«»^S3BStbfe 0 r^ii^ii 
gl5igp p qffc£;h,Ti^T, jEffiiiittL iCo0 2 ^ 

[0 0 0 3] y^^A—»:«»til*3^SA«©^*«-<7> 

[0004] #^9^ 

<o&x%mm«&mipiir ft$*K 

5 L i U S»£>»g\ ^©l»W 0 t' 



(2) W7-2 3 5 2 9 4 

2 

i:V\fc>*LT^£ 0 y^l>^— »c«»ffl0^ffi}Si» 

<Dy^l/faMVc> (1 5 8 0 c m-'CO^^? Y/^&k 1 
3 6 OOcirr'tf)*^ bfrffiBtkOtt ; Rffi) (nBt 
10 fct© (4$ffiDS6 3- 1 2 4 3 8 0 #P^2 - 

2 6 7 8 7 3-§-£tfR) ^S&So 
[0 0 0 5] 

T?AaSH», ^«SH»«dS»>S) ^Jt«»iS«*«:^r 
Zk&t>t>*o1t 0 WfcJlf&fcffiB UTtftW«rJ» 

X«J {Jl^fife-r 5 A3SIM& ^&5o 3^»*«& f*^«R*WS 
IMBfia#l«B14"(lft»f-ft?)Sv^) Iff**, Mx.H ^}ft 

5 0 o < ca±©SiM-ej|»M ! a (Ufafk^ai: t>i^5) b 

L^U H^ir^oT^, *<PHW84*K<E>Sv\ fell 
7^^Tfc6d0 0 2 (Xl&Hlf^fc^JcS (0 0 2) 

if s&fcf*. as?. iffcSfti: 

j»IUSfffi"C* ^ jfcittifH*^ 7 ^ - ^ ^ ^ t A/ if fig- ^ ^ 
d^fcfei*. #4ds>:#<ftftS)fcif^i|gft^#&*tT 
V^ 0 rc^J; Sf-Stt^iroSriroTt^^ftW^fcs 

«)^^%W^tL^*'^]i:V^5 fcoas&So t>i:ofi, ^ 
*ft«r»Sfcfe^^ft< i: d 0 0 2^3. 3 7 Ai^ 
40 TT% um£5 0 0A&.±<Dm»T*3b&Zk* 

^ftA^#tt^r#-5^46(^^ft< k h 9 9. 5%J^_h 

W^W^L^r tftif-efcSo Lj*>U r©J:5^lft» 

^^^mfe v ^it^^^^:^^:i-i:V^oT^. ^*f9fla 
^ {-it^^fi^^$iftM^^i-S 0 ^ e i^4f£ 

6OW2O0 raii-jK-r £ ft if) £fir 5 k m 
50 «&*E^fe*Lv^^*i£dSjEr 9«»rtBEdS±#-f S 
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Rgjli^ftoTV^o ^tttt*«it**tS-<#«jH"X?t 

[0 0 0 6] ffi*. *«S«flti:bTfflV^S«*»^H 

LTtt#*#ttt>*>*A^;: t> +#ftKW#ft;S;h/r 
[0 0 0 7] *«Wttr<7?W]H«:»ft"rsfc©"e, iS« 

[0 0 0 8] 

*5IM(D*7KS<I??R— jK6 5 U5A© 

Wfc*5l^-C\ lSSO+lOOcm^SHimS 

h/wotr— ^Stft ( i i5so) \cttirz> 1 3 6 0 + 

100 c m '(Dtik-Mim^rt & h/Wtr— ^SSffi 

( I 1360) <Dkts$T'7jk£ftZ> R{g ( I !,«,/ I wo) & 
0 . 15 £l±X&> *) , 1 5 8 0+lOOc m _, <Ojft 

filgScfil&tf b;l/CO^WlAv 16W ^2 5 cm -1 

[000 9] ft*3. mffSRftt ( I iseo/ I isso) 3&s O . 
2 0 £JL _h-C& «9 . ^oMHB^«*I A v ,«o^ 2 3 cm' 1 

[ooio] ^^tcij:«9 N iS«»-efcstf3a^-eft< , 

[0 0 1 1 ] 

ffi^fltafc S JB ft o feBftttA ^ <b ft * 

-Jffi (BltA) . MfTftBBS:^— IM'ffi (Hl*B) 

ffi* 5 * < ^ffl tt*3 9 , Rffi^/hft b^—iM-SBa 5 * < 

*«^*^»4ft^ft< ft5**ttlR»*ffi©^yi^ 
B5fl>«£**< ftS*5ifXf^»*«*E^ft< ftS«ift«: 
/^LT^6 0 i-ft*?*>, ^f^»^f*. a&Wfc^— Pvi' 
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T^BiS^*^©l¥iWft^^=XA^cov^T^*^■c 
s^<*B^BttlLTv^ftv^m^&^s^gF*Lv^i:*^^>i^ 

JfF^OL i co}f A*HiRJS"T?fc5fc«\ SOAP, i" 

10 iv^5«JS^e> 1 bR^^^*:#v^i:i:^*#^lJ"ea!)5 0 — 
«S«lft«&60JBBB{J:A!!)#-5L iST?**??. J§*£ 
^B B B^J5Sg^i^v^^a^S^ft0 3 7 2mAh/g 

(CeLitcfB^) |ciE<5< i:%x.e>ixS 0 -t-ft*^ 

m^<Dm{<Lm^<D^mm^^^mmn±^ < ft& 

«^^^T*^oi§M^B#O^^^O^ftV^C 
frfcft8i«£ft9#5o ft*5, Rffit A v l6 »<o*jgfi 

20 [0012] 

[HJ609] J^T«P^^^IM^o^i:, H*#flHUft 

[0 0 13] H2ft *5SW<Z>*Sfefifl^fflV^cii:fil2 0 
mm. iBiSl. 6 mm^^^f f i<^i®!Elt^S 0 

U itttSJfcJn*.'*— * b^L«S6(^0. 2 mmCD 
30 mfrX+mftlst^ 8 0^1 

— 1?0. 1 mm^W^-tr/EMU ESI 2. 5mm(r 

syb-CfcS. WWliRH^fV'V (EC) fc«Bts*n 
fvl" (DEC) Srflfi»J*5 0 : 5 0 Oia-&Jtt?jg-& Lfc 

m&mm\^ mmmti^xey^^v^mv^^^ (l 

iPFe) Srl*/u/l <3!?»ffi^«»Ufc1>0-efeSo 

[0 0 14] @3ft **W^H8K0«^u^fc5te««li 
50 RIC) ^fe^ 0 ^^»^ft©JBS^tt^^ffli6ffl3SH«:« 
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[0 0 15] A^?£fe«<t LT«»Oft 

H99. 5%R_bT*&£ 2 0«»<7?|ft«&Sr38^bTffl 

«te3^>c£**s&*W^fc5o **** r r L 

TTVMYo. A~TT*7^7 7 /< ?' hKSt^l^lB) No. 
A— OCO 1 5«fiA5SH«&T?&9 , No. P~T05»i 

[0 0 16] *1 ^t*. _hfS2 Offi^Jty&^o^T. 
flu Av t58 o) ±U="(>J&nmz.J:<9&lbti1zf£ 

[0 0 17] 





R<fi 


A V 1680 






No. 




(cm - l ) 


(mAh/R) 


(cc/g) 


A 


0. 37 


26.4 


282 


0.3 


B 


0. 25 


21.9 


360 


0.3 


C 


0. 19 


24.3 


335 


2.2 


D 


0.13 


23.0 


360 


8.5 


E 


0. 20 


28.0 


270 


0.8 


F 


0.10 


23.7 


334 


10. 1 


G 


0. 27 


27.0 


280 


0.4 


H 


0. 33 


25.8 


270 


0.6 


I 


0.31 


29. 1 


264 


0.4 


J 


0. 14 


26.0 


297 


5.5 


K 


0.23 


22.3 


350 


0.9 


L 


0.16 


25.2 


280 


2.2 


M 


0. 18 


26.8 


263 


2.0 


N 


0.15 


24.4 


316 


1.0 


O 


0.34 


24.8 


326 


0. 3 


P 


0.12 


21.0 


370 


7.4 


Q 


0.08 


21.4 


354 


10.5 


R 


0. 16 


20.4 


353 


3,0 


S 


0.12 


23.0 


350 


6.0 


T 


0.19 


19.7 


362 


9.0 
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St)OTfo5 0 AiSIM^tt^-r3<c«M&» (No. 

P — T) <Z?#^ttJt«WRffl 1 l>Av 1 «ot>/h*VN«|&]^ 
*fcu r^TiRLfdftORtt^O. 08- 
0. 3 KDWffi^fr*) . AvJil9. 7 — 2 9. 1 

[0 0 19] HSttRfiSirSfeBSftOBittSr^n 
10 *v£v\ 

[0 0 2 0] laettRffii^^^a^BiaSr^n^ h 

0. 1 5*Wc^««^ffiS-rSo tfXft±A<Dt£ 
«W^ft0^flB*t?. RffiTfcfcO. 1 5J^_h. 0. 2 0* 

a?- So ^tt, iba&r^ 

20 ftV^-CfcSRffl^O. 2 0^®^^ 

Jb. #*U<W:0. 2 0«JbX?fc5ri:^a*LV\ 
[0 02 1 ] HI 7 teA v 1 *,ok?&m<Dm&&7 fi v 

J; 5 A v 168 o^A# < fcSfa^J&Si&S/hS < * 

S3oco^^A#<^^fettS^i:^^^ofc 0 -o 
fc^ ***-e. A v 158 ote 2 3c m' 1 * 

30 T\ Av ami* 2 3c m- i El±* 25c nT^SgOflSft 

v«.^2 5cm- , Eil±©a«t*fc5o ££oT, SficT) 
IS^blLtW^ Av 1M ,^2 5cm-m «P£L< 
1*2 3 cmWfc^rt^U^ 

[0 0 2 2] HI 8*3 A v UM tJfX&£&<DW1&$:7v2 

[0 0 2 3] HSttWJiOiieSSr^irfefcfcOT?, figtt 

^*ora*r©ffi^;d^ff * bv Life, h <dx*&> 

40 So RffitfSO. 15K±^ ^oAv,JS 

2 5 cm' l Mmcom^ (B 9 <«*. 

fi, *l^^fi0^{^:fflv^fc■!^^7 p /^"t?tt, No. B, c, K, 
N, OXt^R^^ix^taS-rS) SrJflV^tf. ^ft^A 

2 3cm-*i(D®* mstpMsmiRfr) <om& w 
tu^taaf s) r-^So 

[0 0 2 4] £1±<D£ 5^. Kg 5 1 4 5 ACDT/U^V 
50 -Y^-^u— if— 3t*rfflv^fc9^^^^^ ^/^'^ffi : i^:*3V^ 
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T\ 1580±100c m" l <0ttfi«{£*5#5;*'<i5' h 
/U<DK*—?&m ( I isbo) \£*tt& 1 3 6 01100c 

( I iW OJt*t?^S*bS Rffi ( I I 15 ») 2 5 
0. 15K±, ff*b<ttO. 20EilJ:T^^ ^ol 
580±100c m-^ttfittl^tSttS^^^ h/U<7>* 
$5*1 A v mod* 2 5c m -1 **!* £f * L < 2 3 cm" 1 

[0 0 2 5] ft&\ **M^«^Si:r^>©|Rft«nia 

[0 0 2 6] jfe*S. **WOHJ6«T?^ IflfS^Lt 
(EC) (DEC) 
it 5 0 : 5 0 (D^itX^m^ L/c^^S^. 
Uey^ftU^yf^ (LiPFe) Srl^e/w/ 

aH^^T-/^"C^jR»^^Ji^ (EMC) , tfWfc 
3i^^/u»T?j*gfBfc^^/^ (MA) , -fv^^ri/m*^ 
;\s (MP) ft^&^£f«^«jSE"Ct>. ft 
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* [0 0 2 7] 

[h 1 1 m»<D&m£&*<D&&»<D9b&m 
[02] =«-o?gBj&^Bfffiig 
[H3] #;*SilJ8^Eco®r®0 
10 [04] Sftfy^Rfii: A v 158 oCO^n y b0 
[0 5] Rffi<t»a^fficr>M^^^:bfc0 
[0 6] R«i:^atlOB««:«LfeH 
[0 7] A v 158o ^^»^)M«^^bfc0 
[0 8] Avieaot^JS^a^BiWSr^Ufcig 
[0 9] Rffid: A vi«,<^»*bV^«a:^bfcia 

1 -{r— ^ 

2 StPffi 

3 ^jpy^^A 

20 4 ^ 

5 t^jfiK 

6 ffi?g 
7 

A ^ ^ i/® 
B y-/PH 
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[0 2] 
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